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We report on noise-induced-spin-ordering in a collective quasipaticle system: spinor stochastic 
resonance. Synergetic interplay of a polarization-modulated signal and a polarization-noise allows 
us to switch coherently between the two metastable states of a microcavity-polariton spin bistable 
system. Spinor stochastic resonance is demonstrated in a zero-dimensional GaAs based microcavity. 

The resonance behavior of both the spin amplification and the signal-to-noise ratio are experimen¬ 
tally evidenced as a function of the noise strength for different amplitude modulations. They are 
theoretically reproduced using a spinor- Gross-Pitaevskii equation driven by a randomly polarized 
laser field. 

PACS numbers: 78.20.Ls, 42.65.-k, 76.50.+g 


I. INTRODUCTION 

Noise is an unavoidable and random contribution in all 
real systems, and in particular, in their dynamics. Nev¬ 
ertheless, one can take advantage of such fluctuations 
through the counterintuitive phenomenon of stochastic 
resonance : an astonishing effect that appears in non¬ 
linear dynamical systems in which the addition of noise 
induces the increase of the degree of order. Since the 
emergence of this research field about 30 years ago [T], 
stochastic resonance has been observed in a wide variety 
of systems [2] from physics [3H5] to biology where the 
importance of such resonance has been demonstrated in 
living organisms [6j. Nevertheless, until know, this ef¬ 
fect has been limited to amplitude stochastic resonance, 
where only the populations of the bistable states are 
driven. 

Polaritons are quasiparticles that arise from the strong 
coupling between the microcavity electromagnetic field 
and quantum well excitons [7j. Exciton-polaritons are 
bosonic quasiparticles and thanks to their excitonic com¬ 
ponent, they show large nonlinearities. In 2004, optical 
bistability has been observed in polariton systems [8]. 
This bistability in the polariton density allowed recently 
the demonstration of stochastic resonance in the polari¬ 
ton population inside a GaAs microcavity [5]. In ad¬ 
dition, polaritons carry a spin that can be optically ac¬ 
cessed through the polarization state of the emitted light. 
This allows the possible investigation of spinor polariton 
interactions that play a major role in the observation 
of spin Hall effect [9], half-quantum vortices [TO], half 
solitons mi, as well as Feshbach resonance [12]. More¬ 
over, polariton multistability, that has been first pro¬ 
posed theoretically m has been experimentally reported 
for confined polaritons m : polariton strong spinor non- 
linearities indeed activate the multivalued switch of a 
spin ensemble in a semiconductor microcavity. This has 
shown great potential to investigate coherent spin dy¬ 
namics [TIT DI. 


During the last decade, a number of studies have fo¬ 
cused on optical devices based on the non-linearities of 
polaritons [HHE]. In this framework, noise inherently 
impacts the overall dynamics of systems and should be 
studied thoroughly. Recently, intensity noise measure¬ 
ments in polariton gas have been reported both on the¬ 
oretical [2'0j and experimental aspects EH m], with par¬ 
ticularly the demonstration of the stochastic resonance in 
the polariton population [5], More than just an intrigu¬ 
ing phenomenon, stochastic resonance might be used as 
a tool to increase the sensitivity of nonlinear devices and 
to extract signal information from a noisy environment 

m- 

Spintronics and, more recently, spinoptronics na nu 
are research fields demonstrating innovative devices that 
take advantage of the quantum properties of the spin. 
Some works on stochastic resonance, based on spin con¬ 
trol, have been reported in magnetic materials |2SH27j . In 
particular, stochastic resonance has been demonstrated 
in a nanoscale spin-valve driven by spin-polarized current 
|25| . Nevertheless until now the demonstration of a spin 
ordering induced by noise is still missing. 

Here we demonstrate a new effect in stochastic res¬ 
onance by showing that polarization noise may fully 
switch the spin state of the polariton population. The 
mechanism involves a special polariton bistable behavior 
deeply linked with the existence of a biexciton resonance. 
We take here advantage of the unique spin properties 
of exciton-polaritons to achieve the noise-induced spin¬ 
ordering in collective exciton-polariton excitations within 
a 0-dimensional (0D) semiconductor microcavity. We 
name this phenomenon “spinor stochastic resonance ”. 
This allows us to unveil an original held of stochastic 
resonance based on the ordering of the spin of a collec¬ 
tive ensemble of particles by spin noise. The effect is 
evidenced by the spin amplification of the noisy modu¬ 
lated input signal through the enhancement of the de¬ 
gree of polarization up to a fully circular polarized light. 
Concomitant with its intrinsic interest, spinor stochas- 
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tic resonance might get into broad investigations on the 
effect of fluctuations on spinoptronic devices and allow 
to propose schemes taking advantage of inherent noise 
contributions. 

The paper is organized as follows: In Section II, we de¬ 
scribe the principle of the stochastic resonance. Section 
III reports on the experimental method and the demon¬ 
stration of the spinor stochastic resonance. Section IV is 
dedicated to the theoretical model based on spinor Gross- 
Pitaevskii equation driven by stochastic excitation. We 
give our conclusions in Section V. 


II. THE PRINCIPLE OF THE STOCHASTIC 
RESONANCE 

The basic principle of the stochastic resonance is the 
following. Lets consider a Brownian particle in a double 
well potential, which is initially located in one of the two 
wells. Notice that the double well potential corresponds 
to a bistable system. Thermal noise will induce hopping 
of the particle between the two minima of the potential 
[2]. The switching occurrence, called the Kramers rate 
[28] , directly depends on the noise level. The larger the 
noise amplitude, the shorter will be the Kramers time of 
the particle in each well. We consider now a periodic force 
applied on the double well potential with a small enough 
modulation amplitude to avoid any deterministic hop¬ 
ping of the particle between the two wells. For some op¬ 
timal noise intensity, the Kramers rate matches roughly 
the modulation frequency of the external force, and con¬ 
sequently, synchronization takes place between the peri¬ 
odic signal and the noise therefore inducing quasi deter¬ 
ministic jumps. At this noise value, we reach stochastic 
resonance. 


III. EXPERIMENTAL METHOD 

We consider a spin-trigger regime Bang that simply 
derives from a double well potential featuring two spin 
minima: spin-up (f) and spin-down (J,). We reach the 
polariton spin-trigger regime thanks to spinor polariton 
nonlinearity and multistability in confined polaritons in 3 
pin diameter mesa in a GaAs planar microcavity. These 
OD polaritons mm actually display a discrete energy 
spectrum and present key parameter for achieving polar¬ 
ization multistability and therefore spinor stochastic res¬ 
onance: a narrow linewidth of the polariton ground state 
(7 = lOOpeV), which is isolated from internal fluctua¬ 
tions. The sample is cooled down to 4K and we carry out 
the experiments at exciton-cavity detuning 5 = 0.1 meV. 
We excite the sample using cw single mode Ti:Sapphire 
laser with 20 /jm diameter. The laser energy is blue de¬ 
tuned from the polariton ground state (A = 0.8 meV). 
Using an electro-optic modulator we can apply an ex- 
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FIG. 1. (Color online) Spinor bistability measurement. 

The excitation power is scanned from 2 mW to 14 mW for¬ 
ward and backward for four given polarization degrees pi n =- 
0.8, -0.05, +0.1 and +0.3. a At large circular polarization 
degree (p in =-0.8), the system shows a conventional polariton 
bistability, b-d The possibility of biexciton creation gives rise 
to a nonliner loss mechanism in the polariton system. This 
results in the middle stable branch around 10 mW. When 
the minority spin population falls down to its lower state, the 
biexciton formation mechanism decreases and the majority 
spin population remains in resonance with the laser. As a 
consequence, the majority polariton intensity jumps up. For 
the following experiments, the laser power is fixed at 7.8 mW 
(dashed line). Spinor bistabilities are obtained for exciton- 
cavity detuning (5 = 0.1 meV) and a polariton-laser detuning 
of (A = 0.8 meV). 


ternal modulation or Gaussian noise on the polarization 
of the laser beam. The transmitted signal is projected 
into the circular polarization basis using a quarter-wave 
plate, that converts spin-up and spin-down populations 
into cross-linear polarization. We separate the two linear 
polarizations using a polarizing beam splitter and record 
them simultaneously with two 20 MHz bandwidth pho¬ 
todiodes connected to a 60 MHz bandwidth oscilloscope. 
We present the results based on excitation (/+„) and emis¬ 
sion ( p out ) circular polarization degree defined as: 

_ I&+ ~ Ar— 

Pin,out — J J GJ 

1 - 0 + + lo- 


A. Spin-Trigger 

In order to investigate spinor stochastic resonance, we 
obtain the spin-trigger regime as follows. First, scanning 
the input laser intensity for a fixed input polarization 
we measure the transmitted intensities of both spin up 
(Io+) and spin down ( I a _) polaritons. This step is repro¬ 
duced for different input polarizations ( pt n ) between +1 
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and -1 revealing an ensemble of polariton multistability 
behaviors (Fig. 1). For a laser polarization close to the 
fully left circular state (pin=-0.8), we observe a usual po¬ 
lariton bistability for the majority polariton population 
(la-) (Fig. 1 (a)). Figure 1 (b) to (d) shows the bista¬ 
bility loop of both polariton spin populations for a laser 
polarization close to linear. We observe that the two up¬ 
per thresholds coincide, while the lower thresholds are 
decoupled. The presence of a biexciton reservoir, closely 
resonant to the input laser energy, is primordial to ob¬ 
tain this type of spinor bistability [32] ■ This condition is 
satisfied with the exciton-cavity and laser-ground state 
detuning used in the experiment. Indeed, biexciton cre¬ 
ation, resulting from the combination of one spin-up and 
one spin-down polariton, is resonantly enhanced at the 
reservoir energy. In fact, when decreasing the excita¬ 
tion power, the minority spin population falls down to 
the lower branch. Accordingly, the biexciton creation 
mechanism decreases, and the majority spin population 
increases. Then, for further reduction of laser power, 
the majority spin population falls down also to the lower 
branch. 
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FIG. 2. (Color online) Spin-trigger regime. For the fixed 
excitation power of 7.8 mW (see Fig. 1), the laser polariza¬ 
tion degree is scanned between -0.45 and 0.45 forward and 
backward. Two bistabilities are measured using the usual X- 
Y method m that directly links input and outut signals, a 
Spin-up and spin-down polariton populations as a function 
of the excitation polarization degree show two overlapping 
bistabilities, b The polariton polarization degree versus in¬ 
put polarization shows the hysteresis loop called spin-trigger 
regime (Ap=0.5). The polariton population switches from 
spin-down (p 0 ut=- 1) to spin-up (pout=- 1-1) states with a hys¬ 
teresis in input polarization (pi n ). c Both polariton spin pop¬ 
ulations versus effective laser power for each spin-up (lower 
axis) and spin-down (upper axis) polaritons. The curves ev¬ 
idence two polariton bistability loops with the same width 
AB=1.93 mW. 


Second, we identify the laser intensity for which po¬ 
laritons are either on the spin-up or spin-down state of 
the hysteresis. Then for this fixed laser power, which is 
here 7.8 mW, we tune the polarization degree (,Pi n ) from 
circular-left (-1) to circular-right (+1) favoring respec¬ 
tively the creation of spin-up or spin-down polaritons. 

In Figure 2(a), we show the evolution of the two polari¬ 
ton spin populations obtained when scanning the laser 
polarization degree (pin) between -0.45 and +0.45 for¬ 
wards and backwards. Using equation (1) we have calcu¬ 
lated polariton polarization degree (p ou t)- The detected 
polarization state displays a clear hysteresis behaviour, 
directly imaging the bistability of the spin state of po¬ 
laritons (Fig. 2(b)). For pi n =- 0.45, polaritons are in the 
spin-down state. Upon changing the polarization of the 
excitation beam towards the right-circular direction, at 
Pi n = 0.21, polaritons sharply jump to the spin-up state. 
Then by sweeping the ellipticity in the backward direc¬ 
tion, a second threshold occurs at pi n =- 0.29 and polari¬ 
tons turn back to the spin-down state. Under such condi¬ 
tions we reach the polariton spin-trigger regime, in which 
it is possible to switch between the two well-defined spin 
orientations of the polariton population : spin-up f and 
spin-down J, with a large hysteresis width A/?=0.5. In 
fact, the polariton nonlinear loss, due to the biexciton 
formation, only allows the dominant spin population to 
be transmitted, while the minority population is totally 
absorbed. This is imprinted onto the emitted light, which 
flips between fully circularly polarized states. The po¬ 
larization degree of the excitation laser determines the 
effective power which drives each spin population (F±), 
even though their addition would be constant at fixed 
laser power (7.8 mW). Figure 2(c) shows the intensity 
of spin up (I a +) and spin down (I G ~) polaritons as a 
function of the driving laser intensity. We start with 
Pin=- 0.45, which corresponds to (F+=2.15 mW) spin up 
and (F-= 5.65 mW) spin down excitation laser. By in¬ 
creasing the <t+ contribution of the laser, for a certain 
amount of laser polarization (F_|_=3.09 mW), spin down 
polaritons fall back to the lower state and spin up polari¬ 
tons jump in resonance with the laser. Then by changing 
the laser polarization in the backward direction, we ob¬ 
serve the second threshold at (F_ = 2.77 mW). Finally we 
observe two polariton bistabilities for two different spin 
populations with the same width of AB=1.93 mW. The 
small dissymmetry between the two polariton bistabili¬ 
ties is linked with the splitting of the confined polariton 
states in the mesa structure. 


B. Spinor Stochastic Resonance 

In order to study spinor stochastic resonance, we fix 
the polarization state of the input beam at Pi n =- 0.04 to 
drive the system in the middle of the spin-trigger hystere¬ 
sis loop (Fig. 2(b)). Then, we sweep the polarization of 
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the input signal with a small sinusoidal modulation am¬ 
plitude Aq < 0.5Ap, which does not permit polaritons to 
jump to the other bistable spin state. Adding a proper 
amount of noise in polarization to the sinusoidal signal 
allows polaritons to overcome non-linear thresholds and 
to display well defined spin states in transmission. This 
is the principle of the spinor stochastic resonance, which 




FIG. 3. (Color online) Principle of spinor stochastic reso¬ 
nance. Spin amplification: A noisy polarization modulated 
signal around linear polarization state controls the polari- 
ton population between two well-defined spin states ±1. The 
spin-trigger regime can be simply modeled as a double well 
potential in two spin states t an d j,. Altering the input po¬ 
larization pi n , favors one of these wells compared to the other 
one. This induces polarization ordering of polariton popu¬ 
lation in time with a defined spin either up or down. As a 
result, the emitted light has full circular polarization which 
alternates between a+ and cr—. 


is illustrated schematically in Fig. 3. 

Practically, we imprint a sinusoidal modulation am¬ 
plitude Aq at frequency v o = 2.33 kHz and a 500 kHz 
Gaussian noise in polarization on the input laser beam 
using an electro-optic modulator. It is worth mentioning 
that since the noise bandwidth is two orders of magnitude 
broader than the modulation frequency, the applied noise 
can be considered as a white noise. To investigate the role 
of the strength of polarization noise on the output sig¬ 
nal, the amplitude of the white noise is adjusted from 0 
to 0.6 A p. Practically, we measure the polarization noise 
(D Pin ), which is imprinted on the laser, through the in¬ 
tensity noise (D a ) of both spin populations. Since the 
two intensity fluctuations are anticorrelated, the effective 
noise is equivalent for both spin-up and spin-down pop¬ 
ulations. Then, using equation (1) we calculate the spin 
noise in the system. We normalize the intensity noise 
for spin-up and spin-down laser intensity by the bista¬ 
bility width (AB) in Figure 2(c). The spin noise values 
are also normalized by the spin-trigger width (A p) (Fig. 
2(b)). While increasing the polarization noise standard 
deviation ( D Pin ), we record simultaneously the polariton 
emission intensities in the circular basis I*+ and Ifj — as 
a function of time, and then compute circular polariza¬ 
tion degree of polariton population p out using Eq. (1). 
Figure 4 displays the results recorded for an amplitude 
of the modulated signal A 0 = 0.17Ap. The noise D Piri 
{D a ) is changed from 0.02 to 0.33 A p {AB). 

We show in Fig. 4 (a)-(e) the effect of the increased 
noise on the dynamics of the two polariton spin popu¬ 
lations, and the corresponding time dependence of the 
polarization state (Fig. 4 (f)-(j)). The corresponding 
frequency spectra are shown in Fig. 4 (k)-(o). The 
system is initialized in the upper state 'f of the spin 
trigger. For the minimum noise value (D Piri = 0.02 A p, 
D a = 0.02 AB), the periodic force is not large enough 
to overcome the non-linear thresholds and the system 
stays in the spin up state (Fig. 4 (a), (f)). Moreover, 
the small slope of this upper branch of the spin-trigger 
hysteresis (Fig. 2 (b)) prevents the transmission of the 
input modulation. By increasing the noise amplitude to 
D pin = 0-11 A p, D a = 0.11 AB, the addition of external 
fluctuations to the periodic signal starts to induce erratic 
jumps between spin-up and spin-down states (Fig. 4 
(b), (g)). For the optimal noise condition {D Pin = 0.19 
A p, H cr =0.19 AB), the interplay between external forces 
switches the coherent polariton population between 
the two spin-up and spin-down states with the same 
frequency as the external modulation u 0 . Therefore, 
fluctuations authorize controlling polariton spin popula¬ 
tion inside the microcavity. To emphasize the frequency 
locking between input and output signal, which is a 
characteristic of stochastic resonance, we superimpose 
the sinusoidal input on Figure 4 (h). Here we observe 
experimentally the spinor stochastic resonance behavior 
described on Figure 3. A noisy modulated polarized 
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FIG. 4. (Color online) Demonstration of spinor stochastic resonance, a-e Spin-up (green) and spin-down (black) 
polariton population in time domain for different polarization fluctuations (Z) CT ) of : 39 /iW (0.02 AB), 212 /jW (0.11 AB), 
367 /iW (0.19 AB), 482 pW (0.25 AB), 637 /iW (0.33 AB). f-j Polariton spinor state in time domain (corresponding to (a-e)) 
for different polarization noise (D Piri ) : 0.02 Ap, 0.11 A p, 0.19 A p, 0.25 Ap, 0.33 A p. k-o Frequency spectra corresponding to 
(f-j). The polarization amplitude of the input signal is Ao = 0.085(0.17Ap) and the frequency of modulation i/o = 2.33 kHz. At 
an optimal noise (0.19 Ap) periodic switching between two spin states occurs (spinor stochastic resonance). In (h) the input 
periodic polarization signal is superimposed to the output signal. In (m) first-harmonic amplitude FHA is the amplitude of the 
transmitted signal at the input modulation frequency. 

input signal coherently controls a spinor polariton en¬ 
semble between well-defined spin states. For still larger 
noise amplitudes, the synchronization progressively 
disappears (Fig. 4 (d)-(e), (i)-(j)) and the periodic 
jumps start to be hidden in the noise. 

The amplitude of the transmitted signal at the input 
modulation frequency vq is the key parameter to evidence 


stochastic resonance mm- We therefore Fourier trans¬ 
form polariton polarization time streams recorded for a 
50 ms period to obtain polarization spectra with a spec¬ 
tral resolution of 21 Hz. In the third column of Figure 
4 we display the polarization spectra corresponding to 
the time stream presented in the second column. From 
each spectrum, we extract the first harmonic amplitude 
(FHA), which reaches its maximum value at D Piri =0.19 
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FIG. 5. (Color online) a Experimental and c numerical spin 
amplification ( r /), b Experimental and d numerical Signal-to- 
noise ratio (SNR) for three different modulation amplitudes 
Aq. A p is the polariton spin bistability width. The resonant 
behavior is evident for both quantifiers. 


A p (Fig. 4 (m)). Note that for small noise amplitude, 
since no modulation is transmitted (Fig. 4 (f)), no clear 
peak appears at (Fig. 4 (k)). 


Spin Amplification 


To reveal the stochastic resonance, we study, for dif¬ 
ferent amplitudes of the modulation signal, the polariton 
spin amplification 


FHA 

FHA in 


( 2 ) 


as a function of the spin noise D Pi . FHA and FHAi n 
are the first harmonic amplitude in the polarization spec¬ 
trum of the output signal and the corresponding mini¬ 
mum noise input signal, respectively. In Figure 5(a) we 
plot the spin amplification as a function of noise for in¬ 
put signal modulation amplitudes of 0.17 A p, 0.26 A p 
and 0.39 A p. Their extracted FHAi n are 0.07, 0.1 and 
0.18 degree of polarization respectively. 

For the same modulation amplitude as in Figure 4 
(Aq = 0.17Ap), we observe a large spin amplification, 
reaching the stochastic resonance condition at D Pin =0A9 
A p. This behavior clearly evidences the essential role 
played by the spin noise on the transmission of the car¬ 
ried input signal at the frequency Uq. Eventually, syner¬ 
gic interplay between noise and modulation in spin do¬ 
main assists the system to amplify the input polarization 
through the microcavity. This specific amplification pro¬ 
file is expected for a bistable potential [ 2 ]. 


We now focus on the influence of the applied modu¬ 
lation amplitude on the spinor stochastic resonance. In¬ 
creasing the modulation amplitude to 0.26 A p and 0.39 
Ap, the amplification decreases accordingly and the res¬ 
onance shape is less pronounced. The larger the polar¬ 
ization amplitude, the easier it is to achieve determinis¬ 
tic jumps of polariton population between the two spin 
states. Consequently the amount of noise allowing the 
observation of stochastic resonance decreases and the sys¬ 
tem tends to show a flat response for different noise am¬ 
plitudes. 


Signal-to-Noise Ratio 


To evaluate the role of the spin noise, we study for 
the same modulated-signal-polarization amplitudes, the 
signal-to-noise ratio (SNR) defined as 


SNR = 


FHA 

N(v,D) 


(3) 


where N(y, D) is the noise background averaged between 
2.42 kHz and 3.83 kHz. The SNRs are presented in Fig¬ 
ure 5(b). Similar to the polariton spin amplification, we 
notice the expected stochastic resonance behavior as a 
function of noise, being more peaked for minimum am¬ 
plitude A 0 = 0.17Ap than for 0.26 A p and 0.39 A p. In 
fact, for larger Aq deterministic jumps of polaritons be¬ 
tween the two spin states are favored. This implies an 
increase of the SNR accompanied by a decreasing of the 
D Pin value needed to reach the stochastic resonance. Fi¬ 
nally, comparing Figure 5(a) and (b), one can notice that 
the spin amplification at the stochastic resonance always 
goes together with a recovering of the SNR. 


IV. THEORETICAL MODEL 

The dynamical description of two spin mode polariton 
wave functions can be obtained in the circular ba¬ 

sis (<t+, a—) by using spinor Gross-Pitaevskii equation 
132| driven by a randomly polarized input : 

* J,' 1 — [ _ A - -(7 + /3|'P|. -j.| 2 ) + ai|T t || 2 + 

at Z ( 4 ) 

c^21| 2 ]d—+ -Ft,4 

where /3, eu n and 7 represent the biexciton nonlinear 
loss, linear polarization splitting and polariton linewidth 
respectively. We consider anisotropic spin interactions 
between co-polarized (aq) and cross-polarized ( 02 ) po¬ 
laritons. A is the energy detuning between the polariton 
ground state and the laser. Driving fields Fj-q = y/l 74 
for the two polariton polarizations, are defined as 

It,lit') = yx \p. in ± 1 + A 0 cos(2nvot' + </>) + D(t')\ (5) 
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where D, the polarization noise amplitude, follows a 
normal distribution with standard deviation D Pin and 
| pi n |< 0.25 is the DC polarization component of the 
laser excitation. I 0 is the fixed laser intensity expressed 
as Iq = I a + + I a -. As the modulation frequency is orders 
of magnitude slower than the intrinsic polariton dynam¬ 
ics (few GHz), we can apply the adiabatic approximation 
[5] and consider as constant driving terms in equa¬ 
tion (4). F+is an input time sequence of 1 second 
with time steps of 2 /is, corresponding to the noise corre¬ 
lation time. Here the polarization noise can be approx¬ 
imated as a white noise since the modulation frequency 
is only 2.33 kHz. 

The results of our numerical simulations for the spin 
amplification and the SNR are presented in Figure 5(c) 
and (d) respectively. All the experimental features de¬ 
scribed above are qualitatively reproduced by our model. 
Notice that Figure 5(b) shows smaller amount of SNR 
compared to numerical results. This can be due to ex¬ 
perimental background noise as well as internal noise in 
the system, which are not included in the model. As 
expected, the computed SNR diverges for vanishing po¬ 
larization fluctuations, while residual noise of the laser 
prevents experimental SNR to display such large values. 


V. CONCLUSION 

Using the polariton spin-trigger regime, we demon¬ 
strated spinor stochastic resonance. Addition of 
polarization noise on a polarization modulated signal 
around a linear polarization state induces spin ordering 
of the polariton population, in which the spin of the 
collective polariton excitation alternates periodically 
between spin-up and spin-down at the frequency of the 
modulation signal. As a result, the emitted light alter¬ 
nates between cr+ and er— with full circular polarization. 
We demonstrated experimentally and reproduced the¬ 
oretically the resonance for the amplification and for 
the signal-to-noise ratio as a function of noise strength 
for different amplitude modulation. Spinor stochastic 
resonance might be a new tool for improving spintronic 
devices. 
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